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CLAIMS 



[Claim(s)] 

[Claim 1] While carrying out abbreviation adaptation, fitting in in a vacant room among the barrel by 
which the inner vacant room of the right circular cone configuration of tip diameter reduction was 
formed, and the feed hopper of a raw material was formed in the back end periphery of this inner vacant 
room, and sending-out opening was formed in the point, and this barrel and being held free [ axial 
rotation ] on the same axle The screw of the right circular cone configuration by which the spiral 
protruding line was formed in the side peripheral surface, and the injection cylinder by which connected 
with sending-out opening of said barrel on the same axle, and the nozzle was formed in the point, In the 
becoming plasticization kneading equipment the injection plimger to which it is incorporated possible 
[ sliding on the same axle in said screw ], and the point carries out attitude migration of the inside of 
said injection cylinder - since - Plasticization kneading equipment characterized by the thing of a 
before [ from a feed hopper / sending-out opening ] for which pars intermedia was considered as mirror 
plane finishing at least among the intemal surfaces of the inner vacant room of said barrel. 
[Claim 2] While carrying out abbreviation adaptation, fitting in in a vacant room among the barrel by 
which the inner vacant room of the right circular cone configuration of tip diameter reduction was 
formed, and the feed hopper of a raw material was formed in the back end periphery of this inner vacant 
room, and sending-out opening was formed in the point, and this barrel and being held free [ axial 
rotation ] on the same axle The screw of the right circular cone configuration by which the spiral 
protruding line was formed in the side peripheral surface, and the injection cylinder by which connected 
with sending-out opening of said barrel on the same axle, and the nozzle was formed in the point, In the 
becoming plasticization kneading equipment the injection plunger to which it is incorporated possible 
[ sliding on the same axle in said screw ], and the point carries out attitude migration of the inside of 
said mjection cylinder - since - Plasticization kneading equipment characterized by making volume of 
void of the crowning of said spiral protruding line and the intemal sxuface of an inner vacant room in the 
pars intermedia of a before [ from the feed hopper of the vacant room in said barrel / sending-out 
opening ] larger than the volume of void of the other part. 

[Claim 3] While carrying out abbreviation adaptation, fitting in in a vacant room among the barrel by 
which the inner vacant room of the right circular cone configuration of tip diameter reduction was 
formed, and the feed hopper of a raw material was formed in the back end periphery of this inner vacant 
room, and sending-out opening was formed in the point, and this barrel and being held free [ axial 
rotation ] on the same axle The screw of the right circular cone configuration by which the spiral 
protruding line was formed in the side peripheral surface, and the injection cylinder by which connected 
with sending-out opening of said barrel on the same axle, and the nozzle was formed in the point. In the 
becoming plasticization kneading equipment the injection plunger to which it is incorporated possible 
[ sliding on the same axle in said screw ], and the point carries out attitude migration of the inside of 
said injection cylinder ~ since - While being a feed hopper to sending-out opening among the intemal 
surfaces of the inner vacant room of said barrel and considering pars intermedia as mirror plane 
finishing at least Plasticization kneading equipment characterized by making volume of void of the 



http://wvm4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl. 6/27/2006 



JP,10-146871,A [CLAIMS] 



Page 2 of 2 



crowning of said spiral protruding line and the internal surface of an inner vacant room in the pars 
intermedia of a before [ from the feed hopper of the vacant room in said barrel / sending-out opening ] 
larger than the volume of void of the other part. 

[Claim 4] While carrying out abbreviation adaptation, fitting in in a vacant room among the barrel by 
which the inner vacant room of the right circular cone configuration of tip diameter reduction was 
formed, and the feed hopper of a raw material was formed in the back end periphery of this inner vacant 
room, and sending-out opening was formed in the point, and this barrel and being held free [ axial 
rotation ] on the same axle The screw of the right circular cone configuration by which the spiral 
protruding line was formed in the side peripheral surface, and the injection cylinder by which connected 
with sending-out opening of said barrel on the same axle, and the nozzle was formed in the point, In the 
becoming plasticization kneading equipment the injection plunger to which it is incorporated possible 
[ sliding on the same axle in said screw ], and the point carries out attitude migration of the inside of 
said injection cylinder - since Plasticization kneading equipment with which diameter reduction 
inclination carries out the description of having made the diameter of the pars intermedia of a before 
[ from a feed hopper / sending-out opening ] expand among said fixed vacant room forms in a barrel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application belongs to the technical field of the 
plasticization kneading equipment characterized by making into a right circular cone configuration the 
screw which suits the inner vacant room of a barrel, and this in plasticization, kneading, and conveyance 
of the molding resin raw material in injection molding, blow formation, or extrusion molding. 
[0002] 

[The premise of invention, and the technique to the former] As what was used for the injection molding 
machine among conventional plasticization, kneading, and transport device, the method which 
incorporated the injection plunger on the same axle in a cylindrical shape-like screw existed (for 
example, 63 years [ of utiUty model application public presentation Showa ] No. 189618, patent 
application public presentation [ Heisei 2 ] No. 1645 11). 

[0003] As this plasticization / injection device 50 was shown in drawing 7 , the mainly following 
configurations were taken. That is, the barrel 53 of the shape of an inner sky type cylinder to which the 
outside periphery was equipped with the band-shaped electric heater 51 as a heating means, and the 
hopper 52 which supplies back a raw material (resin by which solid granulation was carried out) was 
connected is constituted, and adaptation arrangement of the screw 55 by which the spiral slot 54 was 
formed in the periphery side face in this barrel 53 is carried out. This screw 55 is constituted by the 
rotation drive 56 so that axial rotation may be carried out on the same axle of a barrel hollow form. 
[0004] Furthermore, as it continues on the same axle, the injection cylinder 57 is arranged at the tip side 
(anti-hopper 52 side) of a barrel 53, and the nozzle 58 is formed in the point. 
[0005] Moreover, on the same axle in a screw 55, the cylinder rod-like injection plunger 59 is 
incorporated possible [ sliding ], and the point side is constituted so that it may expose fi-om the tip of a 
screw 55 and may advance or leave into the injection cylinder 57 with a slide drive (illustration 
abbreviation.) (arrow head c). 

[0006] By the above-mentioned configuration, the raw material supplied from the hopper 52 is involved 
in the spiral slot 54 by the side of the management of a screw 55 one by one, goes, and it is conveyed in 
the direction of a tip (front), and it goes while carrying out softening melting (plasticization) with the 
fiictional heat by the molecule shear generated by the rotation, and the addition heat from a band-shaped 
electric heater 51. Thus, the conveyed melting material (raw material) is stored in the injection cylinder 
57, and it stops rotation of a screw 55 temporarily and it is made to inject it in a cavity (a molding die, 
illustration abbreviation.) from a nozzle 58 in the place which reached the specified quantity by work of 
an injection plunger 59. 

[0007] However, by this device, since the screw 55 was cylindrical, in the viscous small resin of oleo 
resin, a polyamide, BORIBUCHIREN terephthalate, polyethylene terephthalate, etc., the trouble which 
melting resin races and serves as conveyance impossible (the so-called slip phenomenon) to the front 
had arisen. 

[0008] By the way, in order to secure the conveyance force by rotation of the screw slot in a barrel, it is 
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> (circumferencial direction frictional force of melting material and a barrel inside wall "the pair barrel 
frictional force Tb") (circumferencial direction frictional force of melting material and a screw 
peripheral wall "the pair screw frictional force Ts"). 

It is necessary to be in ******, and it can be said that the bigger conveyance force is acquired, so that 
the frictional force Tb for a barrel is so good that it is large and the frictional force Ts for a screw is 
conversely small. 

[0009] With the above-mentioned conventional barrel 53 and the structure of a screw 55, since the 
operation direction of the conveyance force (force which pushes aside melting material to the front) was 
parallel to the inside wall of a barrel, the vertical component to a surface wall could not generate it 
easily. Therefore, the difference was lost to both the actual frictional force Tb and Ts, and melting 
material had changed into the condition of having raced in the same location. If it compares and said, 
since there would be no force in which the nut screwed in the screw suppresses rotation of the nut, it 
raced in the location and was like not moving to the front. 

[0010] Therefore, although standard tactics finished the barrel inside wall coarsely from this model, 
conveyance impossible was still produced. As what solves the above-mentioned trouble, an applicant for 
this patent applies the epoch-making plasticization kneading equipment which made the configuration of 
the screw which suits and fits into the empty type in a barrel, and this the right circular cone 
configuration to plasticization / injection device of an injection molding machine, and has akeady done 
the offer indication as JP,7-75859,B and Japanese Patent Application No. No. 232353 [ seven to ]. 
[001 1] In addition, in the below-mentioned example, the main configurations of this plasticization / 
injection device are united and explained, and go. 
[0012] 

[Problem(s) to be Solved by the Invention] However, although the plasticization kneading equipment of 
the above-mentioned right circular cone configuration screw canceled effectively the fault of the 
conveyance hnpossible which suited the thing of a former straight-rod shaped screw from it From the 
resin raw material of some classes, the resin (for example,-MMA resin, LCP resin and PBT resin) with 
which viscosity rises quickly by the softening initial stage The excess of conveyance of a raw material 
occurred and it was got blocked near the midpoint of a screw in screw Mizouchi, and it became the 
torque over of a rotation driving gear, and there was a case where ununiformity-izing of the amoimt of 
conveyances or destabilization of conveyance time amount occurred. 
[0013] 

[Objects of the Invention] Then, the invention in this application offers new plasticization kneading 
equipment aiming at making stable conveyance perform while preventing the excess of conveyance of 
raw material resin by performing fiirther amelioration paying attention to these inconvenient points, 
leaving the description which was excellent in this point application. 
[0014] 

[Means for Solving the Problem] The plasticization kneading equipment conceming the invention in this 
application is constituted as follows. Namely, the barrel by which the inner vacant room of the right 
circular cone configuration of tip diameter reduction was formed, and the feed hopper of a raw material 
was formed in the back end periphery of this inner vacant room, and sending-out opening was formed in 
the point, While carrying out abbreviation adaptation, fitting in in a vacant room among these barrels 
and being held free [ axial rotation ] on the same axle The screw of the right circular cone configuration 
by which the spiral protruding line was formed in the side peripheral surface, and the injection cylinder 
by which connected with sending-out opening of said barrel on the same axle, and the nozzle was 
formed in the point, In the becoming plasticization kneading equipment the injection plunger to which it 
is incorporated possible [ sliding on the same axle in said screw ], and the point carries out attitude 
migration of the inside of said injection cylinder ~ since - It is characterized by the thing of a before 
[ from a feed hopper / sending-out opening ] for which pars intermedia was considered as mirror plane 
finishing at least among the intemal surfaces of the inner vacant room of said barrel. 
[0015] Or it is characterized by making volume of void of the crowning of said spiral protruding line 
and the intemal surface of an inner vacant room in the pars intermedia of a before [ from the feed hopper 
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of the vacant room in said barrel / sending-out opening ] larger than the volume of void of the other part, 

[0016] Furthermore, it is also possible among the intemal surfaces of the inner vacant room of said 
barrel to make volume of void with the intemal surface of the crowning of said spiral protruding line in 
the pars intermedia of a before [ from the feed hopper of the vacant room in said barrel / sending-out 
opening ] while considering pars intermedia as mirror plane finishing at least and inner vacant room of a 
before [ from a feed hopper / sending-out opening ] larger than the volume of void of the other part. 
[0017] Or the diameter of the pars intermedia of a before [ from a feed hopper / sending-out opening ] 
may be made to expand among said vacant room forms in a barrel where it is formed in a right circular 
cone configuration, and diameter reduction inclination becomes fixed. 
[0018] 

[Function] The invention in this appHcation is the thing of the inside wall of the inner vacant room of a 
barrel for which pars intermedia is consider as mirror plane finishing at least , the excess of conveyance 
from which the conveyance force had become a problem in the screw of the fully secured cone 
configuration depending on the class of resin raw material with the minor axis is cancel by the above 
configuration , and conveyance of the resin in the condition of having soften or dissolve is ensure 
stably . 

[0019] Moreover, by [ of a screw / spiral convex ] making the height of the crowning of pars intermedia 
lower than other parts at least, by taking the gap of a crowning and an intemal surface greatly, the raw 
material which became soft or dissolved is made to be overcome positively, and is moved. Raw material 
plugging of a between [ the screws and intemal surfaces by superfluous conveyance ] is canceled by 
this, and the torque over (overload) of the screw by this is prevented. 

[0020] Furthermore, a part of** will correspond to various resin raw materials (large resin of the 
viscosity inclination by softening) exactly by [ of mirror plane finishing of these insides wail, and the 
spiral convex crowning of a screw ] all combining deletion. 
[0021] 

[Embodiment of the Invention] Next, an example of concrete operation of the invention in this 
apphcation constituted as mentioned above is explained to a detail based on a drawing. Drawing 1 is 
notch drawing of longitudinal section showing whole this example, and drawing 2 is drawing of 
longitudinal section expanding and showing the important section. 

[0022] A barrel 1 forms Is of inner vacant rooms with the cone configuration (another name "a right 
circular cone configuration") which is the body-of-revolution form whose diameter was reduced by the 
interior toward the direction of a tip (a drawing top, left-hand side), and connection immobilization of 
the injection cylinder 2 which is open for free passage with Is of inner vacant rooms by sending-out 
opening lo at the tip is carried out on the same axle. Moreover, the feed hopper 3 for supplying the raw 
material by which solid granulation was carried out which is open for free passage to Is of iimer vacant 
rooms, and consists of admixtures, such as resin material, and ceramic powder or metal fine particles, 
etc. is formed in back end flank of Is of inner vacant rooms lb. this feed hopper 3 - usually - a fimnel - 
- hopper 3h of a ** is connected. 

[0023] As mentioned above, in order that internal-surface 1 w of this barrel 1 may secure the conveyance 
force, standard tactics are usually finished coarsely, but in the invention m this application, since it is 
considering as Is of inner vacant rooms of a cone configuration, the need and sufficient conveyance 
force are secured from that configuration so that it may mention later. Then, since the chief aim of the 
invention in this application should be stabilized in this conveyance force, it is to consider finishing of 
internal-surface Iw as mirror plane finishing against the conventional standard tactics. Although the 
range considered as this mirror plane finishing is good also as the whole surface of Is of intemal 
surfaces, while being from a feed hopper 3 to sending-out opening lo, by this example, pars intermedia 
M is considered as mirror plane finishing at least, concrete - the spiral convex of the tip of a screw 6, 
and the back end - buffing of the Is of the intemal surfaces corresponding to the part which left the 3-4- 
roU part of 7 is carried out, and it is made to become less than [ Ra(center line average of roughness 
height) =8micrometer ] preferably 
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[0024] In addition, extent of this mirror plane finishing means it being set up suitably and making a 
smoother field to the field condition of this pars intermedia M according to the class of resin raw 
material to be used, as compared with other parts. Moreover, the part which carries out this mirror plane 
finishing is not limited to pars intermedia M, and combines near a tip or near the back end with 5h of 
openings from the phrase of "even if few". [ other than pars intermedia M ] 

[0025] While forming a screw 6 in Is of inner vacant rooms of the above-mentioned barrel 1 at the right 
circular cone configuration which carries out abbreviation adaptation, arranging it to Is of vacant rooms 
in a barrel and holding possible [ axial rotation (arrow head a) ], the rotation drive (illustration 
abbreviation.) is connected with the back end section. Moreover, the spiral protruding line 7 spirally 
wound toward the tip is formed in a side peripheral surface, and the top 7p is arranged so that 
abbreviation contiguity may be carried out at internal-surface of Is of inner vacant rooms Iw. 
[0026] and - as the description of the invention in this application - this spiral protruding line 7 - the 
pars intermedia M of a before [ from a feed hopper 3 / sending-out opening lo ], i.e., the spiral convex 
of the tip of a screw 6, and the back end, - the height Hm of top 7p of a part which left the 3-4-roll part 
of 7 is low formed compared with the height Ho of top 7p of the other part. If another word is carried 
out, the volume of void CLm of top 7p of the spiral protruding line 7 in this pars intermedia M and 
intemal-surface of Is of inner vacant rooms Iw will be formed so that it may become larger than the 
volume of void CLo of the other part. 

[0027] A setup of the height Hm of top 7p in this pars intermedia M is performed by deleting the spiral 
protruding line 7 in 20 - 100% of range preferably. Drawing 1 is in the condition which deleted 50% of 
abbreviation, and dravvdng 3 is the perspective view showing the appearance configuration of the screw 6 
in that case. 

[0028] Moreover, drawing 4 shows the case where 100% of deletion is performed, and drawing 5 is the 

perspective view showing the appearance configuration of the screw 6 in that case. In this case, the side 

peripheral surface of the screw 6 of pars intermedia M turns into a smooth field. 

[0029] Next, in the screw 6, the injection plunger 8 is incorporated free [ sliding ] on the same axle as 

usual. With the slide drive (illustration abbreviation.), it exposes from the point of a screw 6, and this 

injection plunger 8 constitutes the inside of said injection cylinder 2 so that attitude migration (arrow 

head b) may be attained. Furthermore, the check valve 9 for preventing the back flow of the resin at the 

time of injection is attached in 8t of the point. In addition, since it is the thing of a device usually used 

generally, this check valve 9 omits explanation of that detailed configuration. 

[0030] Moreover, since an above-mentioned rotation drive and an above-mentioned slide drive are 

already a well-known common drive, the detail is omitted. 

[0031] 

[An operation of this example] This example acts as follows by this configuration. Since the bus-bar P 
of Is of inner vacant rooms formed in the right circular cone configuration and a screw 6 has the fixed 
tilt angle theta to a revolving shaft C, as shown in a plot of drawing 2 , the reaction N perpendicular to 
wall surface Iw acts as component of a force of the applied force F parallel to the revolving shaft C 
produced by the rotation of the spiral protruding line 7. A product with the coefficient of fiiction mu of 
this reaction N and intemal-surface Iw serves as the aforementioned fiictional force Tb for a barrel 
(=muN). 

[0032] In > (fiictional force Tb for barrel) (fiictional force Ts for screw) relation which this mentioned 
above, the fiictional force Tb for a barrel is closely related to the theory that it is so good that it is large, 
and influences the change in the conveyance force of a raw material. 

[0033] Here, in the interstitial segment M by which mirror plane finishing of the intemal-surface 1 w was 
carried out, it is small, and the fiictional force Tb for a barrel are comparatively small, and coefficient 
of friction mu is pressed down. Consequently, between a melting (or softening) raw material and 
intemal-surface 1 w, a certain amount of slip will arise and the bearer rate of the raw material in this part 
will become comparatively slower than parts other than an interstitial segment M. 
[0034] Moreover, since what (arrow head d) a raw material overcomes these Yamabe 7P, and is moved 
becomes possible, the raw material conveyed superfluously is put back without getting it blocked, and it 
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is made for the bearer rate ahead of a raw material to be delayed by the part from which top 7P of the 
spiral protruding line 7 were deleted as a result. 

[0035] 

[Other Example(s)] Next, drawing 6 is notch drawing of longitudinal section showing other whole 
example. This example carries out amount diameter expansion of the pars intermedia M of a before 
[ from a feed hopper 3 / sending-out opening lo ] a little among the vacant rooms in said barrel by 
which it was formed in the right circular cone configuration, and diameter reduction inclination 
(contraction rate of the diameter on the basis of shaft orientations) was fixed, and forms inside wall Iw. 
In this example, after expanding gradually the diameter of the bore of Is of vacant rooms in a barrel 
whose diameter was reduced at a fixed rate in pars intermedia M from the back end, this diameter 
expansion section Ik is formed by the configuration which reduces the diameter of gradually and is 
returned to the original diameter reduction inclination. 

[0036] the spiral convex of the screw [ in / by this configuration / pars intermedia M ] 6 - when the 
volume of void between 7 and internal-surface Iw spreads from the other part, migration of a melting 
raw material or the convection current will occur, and conveyance will be delayed as a result. 
[0037] In addition, if it constitutes so that the configuration of this diameter expansion section Ik may 
not be limited to the above-mentioned example (it sets to the longitudinal section and is the shape of a 
triangle) and the bore of pars intermedia M may carry out amount diameter expansion a little against the 
fixed diameter reduction inclination of the other part, it is good also as the shape for example, of a 
hemicycle in addition to the shape of a triangle. 
[0038] 

[Possibility of other examples] In addition, although the taper angle (2theta) of a right circular cone 
configuration has set the configuration of the screw 6 which was used in the above-mentioned example 
and which suits Is of inner vacant rooms of a barrel 1, and this as one kind, you may make it use the 
screw form and inner vacant room form which are making indication offer of having combined this taper 
angle by two or more kinds by the previous application (Japanese Patent Application No. No. 232353 
[ seven to ]) made into the contents. Thereby, various raw materials can be made to correspond exactly. 
[0039] Moreover, although the above-mentioned example has described the case where the 
plasticization kneading equipment of the invention in this application is applied to plasticization / 
injection equipment of an injection molding machine, this application equipment is not limited to this 
and applying to the extruder of a blow molding machine etc. has the versatility which can apply widely a 
solid grain-like resin raw material (or resin mixing raw material) to softening and melting, and the 
equipment that is made to knead and is sent out to the front. 
[0040] 

[Effect] by the configuration of the above-mentioned invention in this application , by [ of the inside 
wall of the inner vacant room of a barrel ] consider pars intermedia as mirror plane finishing at least , the 
excess of conveyance from which the conveyance force had become a problem in the screw of the fiiUy 
secured cone configuration depending on the class of resin raw material with the minor axis can be 
cancel , and conveyance of the resin in the condition of having soften or dissolve can be ensure stably . 
[0041] Moreover, the torque over (overload) of the screw by raw material plugging of a between [ a 
screw and internal surfaces ] can be prevented by the excess of conveyance by adjusting the height of 
the spiral convex crowning of a screw from making the raw material which became soft or dissolved 
overcome positively, and moving it. 

[0042] Furthermore, a part of** can make various resin raw materials (large resin of the viscosity 
inclination by softening) correspond exactly by combining the all deleted thing of mirror plane finishing 
of these insides wall, and the spiral convex crowning of a screw. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] The invention in this application belongs to the technical field of the 
plasticization kneading equipment characterized by making into a right circular cone configuration the 
screw which suits the inner vacant room of a barrel, and this in plasticization, kneading, and conveyance 
of the molding resin raw material in injection molding, blow formation, or extrusion molding. 
[0002] 

[The premise of invention, and the technique to the former] As what was used for the injection molding 
machine among conventional plasticization, kneading, and transport device, the method which 
incorporated the injection plxmger on the same axle in a cylindrical shape-like screw existed (for 
example, 63 years [ of utility model application public presentation Showa ] No. 189618, patent 
apphcation public presentation [ Heisei 2 ] No. 16451 1). 

[0003] As this plasticization / injection device 50 was shown in drawing 7 , the mainly following 
configurations were taken. That is, the barrel 53 of the shape of an inner sky type cylinder to which the 
outside periphery was equipped with the band-shaped electric heater 51 as a heating means, and the 
hopper 52 which supplies back a raw material (resin by which solid granulation was carried out) was 
connected is constituted, and adaptation arrangement of the screw 55 by which the spiral slot 54 was 
formed in the periphery side face in this barrel 53 is carried out. This screw 55 is constituted by the 
rotation drive 56 so that axial rotation may be carried out on the same axle of a barrel hollow form. 
[0004] Furthermore, as it continues on the same axle, the injection cylinder 57 is arranged at the tip side 
(anti-hopper 52 side) of a barrel 53, and the nozzle 58 is formed in the point. 
[0005] Moreover, on the same axle in a screw 55, the cylinder rod-like injection plimger 59 is 
incorporated possible [ sliding ], and the point side is constituted so that it may expose fi-om the tip of a 
screw 55 and may advance or leave into the injection cylinder 57 with a slide drive (illustration 
abbreviation.) (arrow head c). 

[0006] By the above-mentioned configuration, the raw material supplied fi:'om the hopper 52 is involved 
in the spiral slot 54 by the side of the management of a screw 55 one by one, goes, and it is conveyed in 
the direction of a tip (fi'ont), and it goes while carrying out softening melting (plasticization) with the 
fiictional heat by the molecule shear generated by the rotation, and the addition heat fi-om a band-shaped 
electric heater 51. Thus, the conveyed melting material (raw material) is stored in the injection cylinder 
57, and it stops rotation of a screw 55 temporarily and it is made to inject it in a cavity (a molding die, 
illustration abbreviation.) firom a nozzle 58 in the place which reached the specified quantity by work of 
an injection plunger 59. 

[0007] However, by this device, since the screw 55 was cylindrical, in the viscous small resin of oleo 
resin, a polyamide, BORIBUCHIREN terephthalate, polyethylene terephthalate, etc., the trouble which 
melting resin races and serves as conveyance impossible (the so-called slip phenomenon) to the front 
had arisen. 

[0008] By the way, in order to secure the conveyance force by rotation of the screw slot in a barrel, it is 
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> (circumferencial direction frictional force of melting material and a barrel inside wall ''the pair barrel 
frictional force Tb") (circumferencial direction frictional force of melting material and a screw 
peripheral wall "the pair screw frictional force Ts"). 

It is necessary to be in ******, and it can be said that the bigger conveyance force is acquired, so that 
the frictional force Tb for a barrel is so good that it is large and the frictional force Ts for a screw is 
conversely small. 

[0009] With the above-mentioned conventional barrel 53 and the structure of a screw 55, since the 
operation direction of the conveyance force (force which pushes aside melting material to the front) was 
parallel to the inside wall of a barrel, the vertical component to a surface wall could not generate it 
easily. Therefore, the difference was lost to both the actual frictional force Tb and Ts, and melting 
material had changed into the condition of having raced in the same location. If it compares and said, 
since there would be no force in which the nut screwed in the screw suppresses rotation of the nut, it 
raced in the location and was like not moving to the front. 

[0010] Therefore, although standard tactics finished the barrel mside wall coarsely from this model, 
conveyance impossible was still produced. As what solves the above-mentioned trouble, an applicant for 
this patent applies the epoch-making plasticization kneading equipment which made the configuration of 
the screw which suits and fits into the empty type in a barrel, and this the right circular cone 
configuration to plasticization / injection device of an injection molding machine, and has already done 
die offer indication as JP,7-75859,B and Japanese Patent Apphcation No. No. 232353 [ seven to ]. 
[001 1] In addition, in the below-mentioned example, the main configurations of this plasticization / 
injection device are imited and explained, and go. 
[0012] 

[Problem(s) to be Solved by the Invention] However, although the plasticization kneading equipment of 
the above-mentioned right circular cone configuration screw canceled effectively the fault of the 
conveyance impossible which suited the thing of a former straight-rod shaped screw from it From the 
resin raw material of some classes, the resin (for example,-MMA resin, LCP resin and PBT resin) with 
which viscosity rises quickly by the softening initial stage The excess of conveyance of a raw material 
occurred and it was got blocked near the midpoint of a screw in screw Mizouchi, and it became the 
torque over of a rotation driving gear, and there was a case where ununiformity-izing of the amount of 
conveyances or destabilization of conveyance time amount occurred. 
[0013] 

[Objects of the Invention] Then, the invention in this application offers new plasticization kneading 
equipment aiming at making stable conveyance perform while preventing the excess of conveyance of 
raw material resin by performing fiirther amelioration paying attention to these inconvenient points, 
leaving the description which was excellent in this point application. 
[0014] 

[Means for Solvmg the Problem] The plasticization kneading equipment concerning the invention in this 
application is constituted as follows. Namely, the barrel by which the inner vacant room of the right 
circular cone configuration of tip diameter reduction was formed, and the feed hopper of a raw material 
was formed in the back end periphery of this inner vacant room, and sending-out opening was formed in 
the point, While carrying out abbreviation adaptation, fitting in in a vacant room among these barrels 
and being held free [ axial rotation ] on the same axle The screw of the right circular cone configuration 
by which the spiral protruding line was formed in the side peripheral surface, and the injection cylinder 
by which connected with sending-out opening of said barrel on the same axle, and the nozzle was 
formed in the point. In the becoming plasticization kneading equipment the injection plunger to which it 
is incorporated possible [ sHding on the same axle in said screw ], and the point carries out attitude 
migration of the inside of said injection cylinder - since - It is characterized by the thing of a before 
[ from a feed hopper / sending-out opening ] for which pars intermedia was considered as mirror plane 
finishing at least among the internal surfaces of the inner vacant room of said barrel. 
[0015] Or it is characterized by making volume of void of the crowning of said spiral protruding line 
and the internal surface of an inner vacant room in the pars intermedia of a before [ from the feed hopper 
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of the vacant room in said barrel / sending-out opening ] larger than the volume of void of the other part. 

[0016] Furthermore, it is also possible among the intemal surfaces of the inner vacant room of said 
barrel to make volume of void with the internal surface of the crowning of said spiral protruding line in 
the pars intermedia of a before [ from the feed hopper of the vacant room in said barrel / sending-out 
opening ] while considering pars intermedia as mirror plane finishing at least and inner vacant room of a 
before [ from a feed hopper / sending-out opening ] larger than the volume of void of the other part. 
[0017] Or the diameter of the pars intermedia of a before [ from a feed hopper / sending-out opening ] 
may be made to expand among said vacant room forms in a barrel where it is formed in a right circular 
cone configuration, and diameter reduction inclination becomes fixed. 
[0018] 

[Function] The invention in this application is the thing of the inside wall of the inner vacant room of a 
barrel for which pars intermedia is consider as mirror plane finishing at least , the excess of conveyance 
from which the conveyance force had become a problem in the screw of the fixUy secured cone 
configuration depending on the class of resin raw material with the minor axis is cancel by the above 
configuration , and conveyance of the resin in the condition of having soften or dissolve is ensure 
stably . 

[0019] Moreover, by [ of a screw / spiral convex ] making the height of the crowning of pars intermedia 
lower than other parts at least, by taking the gap of a crowning and an intemal surface greatly, the raw 
material which became soft or dissolved is made to be overcome positively, and is moved. Raw material 
plugging of a between [ the screws and intemal surfaces by superfluous conveyance ] is canceled by 
this, and the torque over (overload) of the screw by this is prevented. 

[0020] Furthermore, a part of** will correspond to various resin raw materials (large resin of the 
viscosity inclination by softening) exactly by [ of mirror plane finishing of these insides wall, and the 
spiral convex crowning of a screw ] all combining deletion. 
[0021] 

[Embodiment of the Invention] Next, an example of concrete operation of the invention in this 
appHcation constituted as mentioned above is explained to a detail based on a drawing. Drawing 1 is 
notch drawing of longitudinal section showing whole this example, and drawing 2 is drawing of 
longitudinal section expanding and showing the important section. 

[0022] A barrel 1 forms Is of inner vacant rooms with the cone configuration (another name "a right 
circular cone configuration") which is the body-of-revolution form whose diameter was reduced by the 
interior toward the direction of a tip (a drawing top, left-hand side), and connection immobilization of 
the injection cylinder 2 which is open for free passage with Is of inner vacant rooms by sending-out 
opening lo at the tip is carried out on the same axle. Moreover, the feed hopper 3 for supplying the raw 
material by which solid granulation was carried out which is open for free passage to Is of inner vacant 
rooms, and consists of admixtures, such as resin material, and ceramic powder or metal fine particles, 
etc. is formed in back end flank of Is of inner vacant rooms lb. this feed hopper 3 - usually - a funnel - 
- hopper 3h of a ** is connected. 

[0023] As mentioned above, in order that intemal-surface 1 w of this barrel 1 may secure the conveyance 
force, standard tactics are usually finished coarsely, but in the invention in this application, since it is 
considering as Is of inner vacant rooms of a cone configuration, the need and sufficient conveyance 
force are secured from that configuration so that it may mention later. Then, since the chief aim of the 
invention in this application should be stabilized in this conveyance force, it is to consider finishing of 
intemal-surface 1 w as mirror plane finishing against the conventional standard tactics. Although the 
range considered as this mirror plane finishing is good also as the whole surface of Is of intemal 
surfaces, while being from a feed hopper 3 to sending-out opening lo, by this example, pars intermedia 
M is considered as mirror plane finishing at least, concrete — the spiral convex of the tip of a screw 6, 
and the back end - buffing of the Is of the intemal surfaces corresponding to the part which left the 3-4- 
roU part of 7 is carried out, and it is made to become less than [ Ra(center line average of roughness 
hei^t) =8micrometer ] preferably 
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[0024] In addition, extent of this mirror plane finishing means it being set up suitably and making a 
smoother field to the field condition of this pars intermedia M according to the class of resin raw 
material to be used, as compared with other parts. Moreover, the part which carries out this mirror plane 
finishing is not limited to pars intermedia M, and combines near a tip or near the back end with 5h of 
openings fi"om the phrase of "even if few". [ other than pars intermedia M ] 

[0025] While forming a screw 6 in Is of inner vacant rooms of the above-mentioned barrel 1 at the right 
circular cone configuration which carries out abbreviation adaptation, arranging it to Is of vacant rooms 
in a barrel and holding possible [ axial rotation (arrow head a) ], the rotation drive (illustration 
abbreviation.) is connected with the back end section. Moreover, the spiral protruding line 7 spirally 
wound toward the tip is formed in a side peripheral surface, and the top 7p is arranged so that 
abbreviation contiguity may be carried out at internal-surface of Is of inner vacant rooms Iw. 
[0026] and as the description of the invention in this apphcation ~ this spiral protruding line 7 - the 
pars intermedia M of a before [ fi-om a feed hopper 3 / sending-out opening lo ], i.e., the spiral convex 
of the tip of a screw 6, and the back end, the height Hm of top 7p of a part which left the 3-4-roll part 
of 7 is low formed compared with the height Ho of top 7p of the other part. If another word is carried 
out, the volume of void CLm of top 7p of the spiral protruding line 7 in this pars intermedia M and 
internal-surface of Is of inner vacant rooms Iw will be formed so that it may become larger than the 
volume of void CLo of the other part. 

[0027] A setup of the height Hm of top 7p in this pars intermedia M is performed by deleting the spiral 
protruding line 7 in 20 - 100% of range preferably. Drawing 1 is in the condition which deleted 50% of 
abbreviation, and drawing 3 is the perspective view showing the appearance configuration of the screw 6 
in that case. 

[0028] Moreover, drawing 4 shows the case where 100% of deletion is performed, and drawing 5 is the 

perspective view showing the appearance configuration of the screw 6 in that case. In this case, the side 

peripheral surface of the screw 6 of pars intermedia M tums into a smooth field. 

[0029] Next, in the screw 6, the injection plunger 8 is incorporated fi-ee [ sliding ] on the same axle as 

usual. With the slide drive (illustration abbreviation.), it exposes fi-om the point of a screw 6, and this 

injection plunger 8 constitutes the inside of said injection cylinder 2 so that attitude migration (arrow 

head b) may be attained. Furthermore, the check valve 9 for preventing the back flow of the resin at the 

time of injection is attached in 8t of the point. In addition, since it is the thing of a device usually used 

generally, this check valve 9 omits explanation of that detailed configuration. 

[0030] Moreover, since an above-mentioned rotation drive and an above-mentioned slide drive are 

akeady a well-known common drive, the detail is omitted. 

[0031] 

[An operation of this example] This example acts as follows by this configuration. Since the bus-bar P 
of Is of inner vacant rooms formed in the right circular cone configuration and a screw 6 has the fixed 
tilt angle theta to a revolving shaft C, as shown in a plot of drawing 2 , the reaction N perpendicular to 
wall surface Iw acts as component of a force of the applied force F parallel to the revolving shaft C 
produced by the rotation of the spiral protruding line 7. A product with the coefficient of fiiction mu of 
this reaction N and internal-surface 1 w serves as the aforementioned fiictional force Tb for a barrel 
(=muN). 

[0032] In > (fiictional force Tb for barrel) (fiictional force Ts for screw) relation which this mentioned 
above, the fiictional force Tb for a barrel is closely related to the theory that it is so good that it is large, 
and influences the change in the conveyance force of a raw material. 

[0033] Here, in the interstitial segment M by which mirror plane finishing of the internal-surface 1 w was 
carried out, it is small, ** and the fiictional force Tb for a barrel are comparatively small, and coefficient 
of fiiction mu is pressed down. Consequently, between a melting (or softening) raw material and 
intemal-surface Iw, a certain amount of slip will arise and the bearer rate of the raw material in this part 
will become comparatively slower than parts other than an interstitial segment M. 
[0034] Moreover, since what (arrow head d) a raw material overcomes these Yamabe 7P, and is moved 
becomes possible, the raw material conveyed superfluously is put back without getting it blocked, and it 
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is made for the bearer rate ahead of a raw material to be delayed by the part from which top 7P of the 
spiral protruding line 7 were deleted as a result. 

[0035] 

[Other Example(s)] Next, drawing 6 is notch drawing of longitudinal section showing other whole 
example. This example carries out amount diameter expansion of the pars intermedia M of a before 
[ from a feed hopper 3 / sending-out opening lo ] a little among the vacant rooms in said barrel by 
which it was formed in the right circular cone configuration, and diameter reduction inclination 
(contraction rate of the diameter on the basis of shaft orientations) was fixed, and forms inside wall Iw. 
In this example, after expanding gradually the diameter of the bore of Is of vacant rooms in a barrel 
whose diameter was reduced at a fixed rate in pars intermedia M from the back end, this diameter 
expansion section Ik is formed by the configuration which reduces the diameter of gradually and is 
returned to the original diameter reduction inclination. 

[0036] the spiral convex of the screw [ in / by this configuration / pars intermedia M ] 6 - when the 
volume of void between 7 and internal-surface 1 w spreads from the other part, migration of a melting 
raw material or the convection current will occur, and conveyance will be delayed as a result. 
[0037] In addition, if it constitutes so that the configuration of this diameter expansion section Ik may 
not be limited to the above-mentioned example (it sets to the longitudinal section and is the shape of a 
triangle) and the bore of pars intermedia M may carry out amount diameter expansion a Uttle against the 
fixed diameter reduction inclination of the other part, it is good also as the shape for example, of a 
hemicycle in addition to the shape of a triangle. 
[0038] 

[Possibility of other examples] In addition, although the taper angle (2theta) of a right circular cone 
configuration has set the configuration of the screw 6 which was used in the above-mentioned example 
and which suits Is of inner vacant rooms of a barrel 1, and this as one kind, you may make it use the 
screw form and inner vacant room form which are making indication offer of having combined this taper 
angle by two or more kinds by the previous application (Japanese Patent Application No. No. 232353 
[ seven to ]) made into the contents. Thereby, various raw materials can be made to correspond exactly. 
[0039] Moreover, although the above-mentioned example has described the case where the 
plasticization kneading equipment of the invention in this application is applied to plasticization / 
injection equipment of an injection molding machine, this application equipment is not limited to this 
and applying to the extruder of a blow molding machine etc. has the versatility which can apply widely a 
solid grain-like resin raw material (or resin mixing raw material) to softening and melting, and the 
equipment that is made to knead and is sent out to the front. 
[0040] 

[Effect] by the configuration of the above-mentioned invention in this application , by [ of the inside 
wall of the inner vacant room of a barrel ] consider pars intermedia as mirror plane finishing at least , the 
excess of conveyance from which the conveyance force had become a problem m the screw of the fiiUy 
secured cone configuration depending on the class of resin raw material with the minor axis can be 
cancel , and conveyance of the resin in the condition of having soften or dissolve can be ensure stably . 
[0041] Moreover, the torque over (overload) of the screw by raw material plugging of a between [ a 
screw and internal surfaces ] can be prevented by the excess of conveyance by adjusting the height of 
the spiral convex crowning of a screw from making the raw material which became soft or dissolved 
overcome positively, and moving it. 

[0042] Furthermore, a part of** can make various resin raw materials (large resin of the viscosity 
inclination by softening) correspond exactly by combining the all deleted thing of mirror plane finishing 
of these insides wall, and the spiral convex crowning of a screw. 
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TECHNICAL FIELD 



[Field of the Invention] The invention in this application belongs to the technical field of the 
plasticization kneading equipment characterized by making into a right circular cone configuration the 
screw which suits the inner vacant room of a barrel, and this in plasticization, kneading, and conveyance 
of the molding resin raw material in injection molding, blow formation, or extrusion molding. 
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PRIOR ART 



[The premise of invention, and the technique to the former] As what was used for the injection molding 
machine among conventional plasticization, kneading, and transport device, the method which 
incorporated the injection plunger on the same axle in a cylindrical shape-like screw existed (for 
example, 63 years [ of utility model application pubUc presentation Showa ] No. 189618, patent 
application public presentation [ Heisei 2 ] No. 16451 1). 

[0003] As this plasticization / injection device 50 was shown in drav^ng 7 , the mainly following 
configurations were taken. That is, the barrel 53 of the shape of an inner sky type cylinder to which the 
outside periphery was equipped with the band-shaped electric heater 51 as a heating means, and the 
hopper 52 which supplies back a raw material (resin by which solid granulation was carried out) was 
connected is constituted, and adaptation arrangement of the screw 55 by which the spiral slot 54 was 
formed in the periphery side face in this barrel 53 is carried out. This screw 55 is constituted by the 
rotation drive 56 so that axial rotation may be carried out on the same axle of a barrel hollow form. 
[0004] Furthermore, as it continues on the same axle, the injection cylinder 57 is arranged at the tip side 
(anti-hopper 52 side) of a barrel 53, and the nozzle 58 is formed in the point. 
[0005] Moreover, on the same axle in a screw 55, the cylinder rod-like injection plunger 59 is 
incorporated possible [ sliding ], and the point side is constituted so that it may expose from the tip of a 
screw 55 and may advance or leave into tiie injection cylinder 57 with a slide drive (illustration 
abbreviation.) (arrow head c). 

[0006] By the above-mentioned configuration, the raw material supplied from the hopper 52 is involved 
in the spiral slot 54 by the side of the management of a screw 55 one by one, goes, and it is conveyed in 
the direction of a tip (front), and it goes while carrying out softening melting (plasticization) with the 
fiictional heat by the molecule shear generated by the rotation, and the addition heat from a band-shaped 
electric heater 51. Thus, the conveyed melting material (raw material) is stored in the injection cylinder 
57, and it stops rotation of a screw 55 temporarily and it is made to inject it in a cavity (a molding die, 
illustration abbreviation.) from a nozzle 58 in the place which reached the specified quantity by work of 
an injection plunger 59. 

[0007] However, by this device, since the screw 55 was cylindrical, in the viscous small resin of oleo 
resin, a polyamide, BORIBUCHIREN terephthalate, polyethylene terephthalate, etc., the trouble which 
melting resin races and serves as conveyance impossible (the so-called slip phenomenon) to the front 
had arisen. 

[0008] By the way, in order to secure the conveyance force by rotation of the screw slot in a barrel, it is 
> (circumferencial direction frictional force of melting material and a barrel inside wall "the pair barrel 
frictional force Tb") (circumferencial direction frictional force of melting material and a screw 
peripheral wall "the pair screw frictional force Ts"). 

It is necessary to be in ******, and it can be said that the bigger conveyance force is acquired, so that 
the frictional force Tb for a barrel is so good that it is large and the fiictional force Ts for a screw is 
conversely small. 

[0009] With the above-mentioned conventional barrel 53 and the structure of a screw 55, since the 
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operation direction of the conveyance force (force which pushes aside meUing material to the front) was 
parallel to the inside wall of a barrel, the vertical component to a surface wall could not generate it 
easily. Therefore, the difference was lost to both the actual frictional force Tb and Ts, and melting 
material had changed into the condition of having raced in the same location. If it compares and said, 
since there would be no force in which the nut screwed in the screw suppresses rotation of the nut, it 
raced in the location and was like not moving to the front. 

[0010] Therefore, although standard tactics finished the barrel inside wall coarsely from this model, 
conveyance impossible was still produced. As what solves the above-mentioned trouble, an applicant for 
this patent applies the epoch-making plasticization kneading equipment which made the configuration of 
the screw which suits and fits into the empty type in a barrel, and this the right circular cone 
configuration to plasticization / injection device of an injection molding machine, and has already done 
the offer indication as JP,7-75859,B and Japanese Patent AppUcation No. No. 232353 [ seven to ]. 
[001 1] In addition, in the below-mentioned example, the main configurations of this plasticization / 
injection device are united and explained, and go. 
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EFFECT OF THE INVENTION 



[Effect] by the configuration of the above-mentioned invention in this application , by [ of the inside 
wall of the inner vacant room of a barrel ] consider pars intermedia as mirror plane finishing at least , the 
excess of conveyance from which the conveyance force had become a problem in the screw of the fully 
secured cone configuration depending on the class of resin raw material with the minor axis can be 
cancel , and conveyance of the resin in the condition of having soften or dissolve can be ensure stably . 
[0041] Moreover, the torque over (overload) of the screw by raw material plugging of a between [ a 
screw and internal surfaces ] can be prevented by the excess of conveyance by adjusting the height of 
the spiral convex crowning of a screw from making the raw material which became soft or dissolved 
overcome positively, and moving it. 

[0042] Furthermore, a part of ** can make various resin raw materials (large resin of the viscosity 
mclination by softening) correspond exactly by combining the all deleted thing of mirror plane fmishing 
of these insides wall, and the spiral convex crowning of a screw. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, although the plasticization kneading equipment of 
the above-mentioned right circular cone configuration screw canceled effectively the fault of the 
conveyance impossible which suited the thing of a former straight-rod shaped screw from it From the 
resin raw material of some classes, the resin (for example,-MMA resin, LCP resin and PBT resin) with 
which viscosity rises quickly by the softening initial stage The excess of conveyance of a raw material 
occurred and it was got blocked near the midpoint of a screw in screw Mizouchi, and it became the 
torque over of a rotation driving gear, and there was a case where ununiformity-izing of the amount of 
conveyances or destabilization of conveyance time amoxmt occurred. 
[0013] 

[Objects of the Invention] Then, the invention in this application offers new plasticization kneading 
equipment aiming at making stable conveyance perform while preventing the excess of conveyance of 
raw material resin by performing further amelioration paying attention to these inconvenient points, 
leaving the description which >yas excellent in this point application. 
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MEANS 



[Means for Solving the Problem] The plasticization kneading equipment concerning the invention in this 
application is constituted as follows. Namely, the barrel by which the inner vacant room of the right 
circular cone configuration of tip diameter reduction was formed, and the feed hopper of a raw material 
was formed in the back end periphery of this inner vacant room, and sending-out opening was formed in 
the point, While carrying out abbreviation adaptation, fitting in in a vacant room among these barrels 
and being held fi-ee [ axial rotation ] on the same axle The screw of the right circular cone configuration 
by which the spiral protruding line was formed in the side peripheral surface, and the injection cylinder 
by which connected with sending-out opening of said barrel on the same axle, and the nozzle was 
formed in the point, In the becoming plasticization kneading equipment the injection plimger to which it 
is incorporated possible [ sliding on the same axle in said screw ], and the point carries out attitude 
migration of the inside of said injection cylinder - since - It is characterized by the thing of a before 
[ fi-om a feed hopper / sending-out opening ] for which pars intermedia was considered as mirror plane 
finishing at least among the internal surfaces of the inner vacant room of said barrel. 
[0015] Or it is characterized by making volume of void of the crowning of said spiral protruding line 
and the internal surface of an inner vacant room in the pars intermedia of a before [ firom the feed hopper 
of the vacant room in said barrel / sending-out opening ] larger than the volume of void of the other part. 

[0016] Furthermore, it is also possible among the intemal surfaces of the inner vacant room of said 
barrel to make volume of void with the intemal surface of the crowning of said spiral protruding line in 
the pars intermedia of a before [ fi-om the feed hopper of the vacant room m said barrel / sending-out 
opening ] while considering pars intermedia as mirror plane finishing at least and inner vacant room of a 
before [ from a feed hopper / sending-out opening ] larger than the volume of void of the other part. 
[0017] Or the diameter of the pars intermedia of a before [ from a feed hopper / sending-out opening ] 
may be made to expand among said vacant room forms in a barrel where it is formed in a right circular 
cone configuration, and diameter reduction inclination becomes fixed. 
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OPERATION 



[Function] The invention in this application is the thing of the inside wall of the inner vacant room of a 
barrel for which pars intermedia is consider as mirror plane finishing at least , the excess of conveyance 
from which the conveyance force had become a problem in the screw of the fiiUy secured cone 
configuration depending on the class of resin raw material with the minor axis is cancel by the above 
configuration , and conveyance of the resin in the condition of having soften or dissolve is ensure 
stably . 

[0019] Moreover, by [ of a screw / spiral convex ] making the height of the crowning of pars intermedia 
lower than other parts at least, by taking the gap of a crowning and an internal surface greatly, the raw 
material which became soft or dissolved is made to be overcome positively, and is moved. Raw material 
plugging of a between [ the screws and internal surfaces by superfluous conveyance ] is canceled by 
this, and the torque over (overload) of the screw by this is prevented. 

[0020] Furthermore, a part of** will correspond to various resin raw materials (large resin of the 
viscosity inclination by softening) exactly by [ of mirror plane finishing of these insides wall, and the 
spiral convex crowning of a screw ] all combining deletion. 
[0021] 

[Embodiment of the Invention] Next, an example of concrete operation of the invention in this 
application constituted as mentioned above is explained to a detail based on a drawing. Drawing 1 is 
notch drawing of longitudinal section showing whole this example, and drawing 2 is drawing of 
longitudinal section expanding and showing the important section. 

[0022] A barrel 1 forms Is of inner vacant rooms with the cone configuration (another name "a right 
circular cone configuration") which is the body-of-revolution form whose diameter was reduced by the 
interior toward the direction of a tip (a drawing top, left-hand side), and connection immobilization of 
the injection cylinder 2 which is open for free passage with Is of inner vacant rooms by sending-out 
opening lo at the tip is carried out on the same axle. Moreover, the feed hopper 3 for supplying the raw 
material by which soUd granulation was carried out which is open for free passage to Is of inner vacant 
rooms, and consists of admixtures, such as resin material, and ceramic powder or metal fine particles, 
etc. is formed in back end flank of Is of inner vacant rooms lb. this feed hopper 3 - usually ~ a fimnel - 
- hopper 3h of a ** is connected. 

[0023] As mentioned above, in order that intemal-surface 1 w of this barrel 1 may secure the conveyance 
force, standard tactics are usually finished coarsely, but in the invention in this application, since it is 
considering as Is of inner vacant rooms of a cone configuration, the need and sufficient conveyance 
force are secured from that configuration so that it may mention later. Then, since the chief aim of the 
invention in this application should be stabilized in this conveyance force, it is to consider finishing of 
intemal-surface Iw as mirror plane finishing against the conventional standard tactics. Although the 
range considered as this mirror plane finishing is good also as the whole surface of Is of intemal 
surfaces, while being from a feed hopper 3 to sending-out opening lo, by this example, pars intermedia 
M is considered as mirror plane finishing at least, concrete - the spiral convex of the tip of a screw 6, 
and the back end - buffing of the Is of the intemal surfaces corresponding to the part which left the 3-4- 
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roll part of 7 is carried out, and it is made to become less than [ Ra(center line average of roughness 
height) =8micrometer ] preferably 

[0024] In addition, extent of this mirror plane finishing means it being set up suitably and making a 
smoother field to the field condition of this pars intermedia M according to the class of resin raw 
material to be used, as compared with other parts. Moreover, the part which carries out this mirror plane 
finishing is not limited to pars intermedia M, and combines near a tip or near the back end with 5h of 
openings fi-om the phrase of "even if few". [ other than pars intermedia M ] 

[0025] While forming a screw 6 in Is of inner vacant rooms of the above-mentioned barrel 1 at the right 
circular cone configuration which carries out abbreviation adaptation, arranging it to Is of vacant rooms 
in a barrel and holding possible [ axial rotation (arrow head a) ], the rotation drive (illustration 
abbreviation.) is connected with the back end section. Moreover, the spiral protruding line 7 spirally 
wound toward the tip is formed in a side peripheral surface, and the top 7p is arranged so that 
abbreviation contiguity may be carried out at intemal-surface of Is of inner vacant rooms Iw. 
[0026] and ~ as the description of the invention in this application - this spiral protruding Une 7 - the 
pars intermedia M of a before [ from a feed hopper 3 / sending-out opening lo ], i.e., the spiral convex 
of the tip of a screw 6, and the back end, - the height Hm of top 7p of a part which left the 3-4-roll part 
of 7 is low formed compared with the height Ho of top 7p of the other part. If another word is carried 
out, the volimie of void CLm of top 7p of the spiral protruding Ime 7 in this pars intermedia M and 
intemal-surface of Is of inner vacant rooms Iw will be formed so that it may become larger than the 
volume of void CLo of the other part. 

[0027] A setup of the height Hm of top 7p in this pars intermedia M is performed by deleting the spiral 
protruding line 7 in 20 - 100% of range preferably. Drawing 1 is in the condition which deleted 50% of 
abbreviation, and drawing 3 is the perspective view showing the appearance configuration of the screw 6 
in that case. 

[0028] Moreover, drawing 4 shows the case where 100% of deletion is performed, and drawing 5 is the 

perspective view showing the appearance configuration of the screw 6 in that case. In this case, the side 

peripheral surface of the screw 6 of pars intermedia M turns into a smooth field. 

[0029] Next, in the screw 6, the injection plunger 8 is incorporated firee [ sUding ] on the same axle as 

usual. With the slide drive (illustration abbreviation.), it exposes fi*om the point of a screw 6, and this 

injection plunger 8 constitutes the inside of said injection cylinder 2 so that attitude migration (arrow 

head b) may be attained. Furthermore, the check valve 9 for preventing the back flow of the resin at the 

time of injection is attached in 8t of the point. In addition, since it is the thing of a device usually used 

generally, this check valve 9 omits explanation of that detailed configuration. 

[0030] Moreover, since an above-mentioned rotation drive and an above-mentioned slide drive are 

akeady a well-known common drive, the detail is omitted. 
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EXAMPLE 



[Other Example(s)] Next, drawing 6 is notch drawing of longitudinal section showing other whole 
example. This example carries out amount diameter expansion of the pars intermedia M of a before 
[ from a feed hopper 3 / sending-out opening lo ] a little among the vacant rooms in said barrel by 
which it was formed in the right circular cone configuration, and diameter reduction inclination 
(contraction rate of the diameter on the basis of shaft orientations) was fixed, and forms inside wall Iw. 
In this example, after expanding gradually the diameter of the bore of Is of vacant rooms in a barrel 
whose diameter was reduced at a fixed rate in pars intermedia M firom the back end, this diameter 
expansion section Ik is formed by the configuration which reduces the diameter of gradually and is 
returned to the original diameter reduction inclination. 

[0036] the spiral convex of the screw [ in / by this configuration / pars intermedia M ] 6 - when the 
volume of void between 7 and internal-surface 1 w spreads firom the other part, migration of a melting 
raw material or the convection current will occur, and conveyance will be delayed as a result. 
[0037] In addition, if it constitutes so that the configuration of this diameter expansion section Ik may 
not be limited to the above-mentioned example (it sets to the longitudinal section and is the shape of a 
triangle) and the bore of pars intermedia M may carry out amount diameter expansion a little against the 
fixed diameter reduction inclination of the other part, it is good also as the shape for example, of a 
hemicycle in addition to the shape of a triangle. 
[0038] 

[Possibility of other examples] In addition, although the taper angle (2theta) of a right circular cone 
configuration has set the configuration of the screw 6 which was used in the above-mentioned example 
and which suits Is of inner vacant rooms of a barrel 1, and this as one kind, you may make it use the 
screw fomi and inner vacant room form which are making indication offer of having combined this taper 
angle by two or more kinds by the previous application (Japanese Patent Application No. No. 232353 
[ seven to ]) made into the contents. Thereby, various raw materials can be made to correspond exactly. 
[0039] Moreover, although the above-mentioned example has described the case where the 
plasticization kneading equipment of the invention in this application is applied to plasticization / 
injection equipment of an injection molding machine, this application equipment is not limited to this 
and applying to the extruder of a blow molding machine etc. has the versatility which can apply widely a 
solid grain-like resin raw material (or resin mixing raw material) to softening and melting, and the 
equipment that is made to knead and is sent out to the fi-ont. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 ] It is notch drawing of longitudinal section showing whole this example. 

[Drawing 2] It is drawing of longitudinal section expanding and showing the important section of this 

example. 

[Drawing 3] It is the perspective view showing the appearance configuration of the screw of this 
example. 

[ Drawin g 4] It is notch drawing of longitudinal section showing other whole example. 

[Drawing 5] It is the perspective view showing the appearance configuration of the screw of other 

examples. 

[Drawing 6] It is notch drawing of longitudinal section showing other whole example. 
[Drawing 7] It is notch drawing of longitudinal section showing the conventional example. 
[Description of Notations] 

1 Barrel 

2 .. Injection cylinder 

3 Feed hopper 
4 .. Nozzle 

5 Metal mold 
6 Screw 

7 .. Spiral protruding line 

8 .. Injection plunger 

M .. Pars intermedia (- of a screw) 

Hm .. Height (- of the crowning of pars intermedia) 

Ho .. Height (- of crownings other than pars intermedia) 

CLm Volume of void (- of pars intermedia) 

CLo Volume of void (- other than pars intermedia) 

C .. Revolving shaft (- of a screw) 

P .. Bus-bar (- of an inner vacant room) 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawin g 3] 
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[Drawin g 6 ] 
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[Drawing 7] 
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